Big data analytics and international negotiations: sentiment analysis of Brexit negotiating outcomes by Elena Georgiadou (1250367) et al.
Contents lists available at ScienceDirect
International Journal of Information Management
journal homepage: www.elsevier.com/locate/ijinfomgt
Big data analytics and international negotiations: Sentiment analysis of
Brexit negotiating outcomes
Elena Georgiadoua,*, Spyros Angelopoulosb, Helen Drakec
a School of Business and Economics, Loughborough University, United Kingdom
b Tilburg School of Economics and Management, Tilburg University, Netherlands
c Loughborough University London, United Kingdom
A R T I C L E I N F O
Keywords:
Big data analytics
Sentiment analysis
International negotiations
Brexit
Decision making
Policy making
A B S T R A C T
We introduce Big Data Analytics (BDA) and Sentiment Analysis (SA) to the study of international negotiations,
through an application to the case of the UK-EU Brexit negotiations and the use of Twitter user sentiment. We show
that SA of tweets has potential as a real-time barometer of public sentiment towards negotiating outcomes to inform
government decision-making. Despite the increasing need for information on collective preferences regarding pos-
sible negotiating outcomes, negotiators have been slow to capitalise on BDA. Through SA on a corpus of 13,018,367
tweets on defined Brexit hashtags, we illustrate how SA can provide a platform for decision-makers engaged in
international negotiations to grasp collective preferences. We show that BDA and SA can enhance decision-making
and strategy in public policy and negotiation contexts of the magnitude of Brexit. Our findings indicate that the
preferred or least preferred Brexit outcomes could have been inferred by the emotions expressed by Twitter users. We
argue that BDA can be a mechanism to map the different options available to decision-makers and bring insights to
and inform their decision-making. Our work, thereby, proposes SA as part of the international negotiation toolbox to
remedy for the existing informational gap between decision makers and citizens’ preferred outcomes.
1. Introduction
Social media (SM) provide internet users with an easy and in-
expensive way to engage in political discussions, and to promote views
and interests in real time (e.g. Graham, Jackson, & Broersma, 2016;
Wang, Can, Kazemzadeh, Bar, & Narayanan, 2012). The resulting user-
generated content (UGC) can provide insights into the social and dis-
cursive dynamics of a specific political issue. UGC can also expose the
range of society’s political preferences and potentially advocate distinct
policy and decision-making paths (Blazquez & Domenech, 2018;
Hurlimann et al., 2016). The plurality of societal voices in public policy is
deemed to have transformed government-citizen interactions by enabling
policymakers to engage with the public while providing citizens with
information about their activities, as well as receiving feedback
(Aladwani & Dwivedi, 2018; Alryalat, Rana, Sahu, Dwivedi, & Tajvidi,
2017). To this end, SM have the capacity to connect decision-makers to
audiences in real time - the Vox Populi of ancient Rome.1 Capturing,
processing, and analysing UGC on SM, can reveal in real-time how users
feel about products, elections, or policies (Rathore, Ilavarasan, &
Dwivedi, 2016). UGC can be deciphered to channel information-sharing
(Rathore & Ilavarasan, 2020) and reduce information asymmetries be-
tween citizens and policymakers (Schmunk, Höpken, Fuchs, & Lexhagen,
2013). Considering the strategic significance of information in shaping
decision-making processes, and in determining the quality of decisions,
decision-makers need to be able to gain insights from rapidly changing
public responses to policies and activities (Elgency & Elragal, 2016).
One arena of government decision-making in need of real-time in-
formation is international negotiations (Dür & Zimmermann, 2007).
International, multi-stakeholder negotiations -be they primarily poli-
tical, environmental, economic or trade in content or, as in our case, the
all-encompassing Brexit negotiations2 are a key activity of con-
temporary democratic government. Governments around the world
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1 This phenomenon goes today under many different names: e-diplomacy, Digital Diplomacy, Twiplomacy and others (Sandre, 2013).
2 ‘Brexit’ is the shorthand for the process whereby the UK sought to withdraw from membership of the European Union (EU) following a referendum held on 23
June 2016 which asked UK voters if they wished to ‘Remain’ in the EU or ‘Leave’ the EU. A narrow majority voted to ‘Leave’ (51.9%) and negotiations between the UK
and the EU opened in June 2017 to bring this about. In the ensuing months, and to the time of writing, millions of Twitter users engaged in heated debates over the
possible outcomes of the Brexit negotiations (Agarwal et al., 2018).
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seek to negotiate agreements that will yield deals that ensure a com-
petitive position in the marketplace of nation-states, and prosperity for
their citizens (Sinclair, 2000). In the last ten years, negotiations of great
international magnitude, such as those between members of the Inter-
national Monetary Fund (IMF), the World Trade Organisation (WTO),
the Iran-P5+ 13 nuclear negotiations, the US-China trade negotiations,
(and now Brexit negotiations) have provided an arena for SM activity:
millions of Twitter users expressed their views and intentions toward
the possible outcomes of these negotiations (Whall & Pytlak, 2014). By
way of example, in the lead-up to the Iran-P5+ 1 nuclear negotiation
in 2015, Twitter indicated the preference of both public opinion and the
Iranian regime to work towards a positive outcome, an intention that
was key to the successful implementation of the Joint Comprehensive
Plan of Action (JCPOA) (Duncombe, 2017). Governments, thus, are in
search of intelligence, and data (Department for International Trade,
2019; WTO, 2019) to better understand citizens’ views and preferences
regarding the possible outcomes of international negotiations. None-
theless, as in other areas of policymaking, there seems to be an in-
formational gap between citizens’ preferences on the one hand, and
negotiators’ knowledge about these on the other (Sebenius, 2013).
To date, this gap has not been resolved, despite the debates on the
role of citizens’ preferences in the outcomes of international negotia-
tions (Caraway, Rickard, & Anner, 2012; Whall & Pytlak, 2014). In this
light, we adopt a computational public sentiment analysis (SA) ap-
proach to the analysis of tweets regarding the potential outcomes of the
Brexit negotiations. SA is an opinion mining technique that can identify
Twitter user polarity in emotion and opinion by analysing opinion-or-
iented text. As this technique can identify positive and negative senti-
ment toward products and policies, it has the potential to infer those
users’ opinions for marketing or political processes. Thus, SA can sup-
port decision-making. Indeed, SA has been associated with several real-
world applications where it is argued that aggregated user opinion
benefited governments and organisations by helping make better de-
cisions (Grubmüller, Götsch, & Krieger, 2013; Zhou, Tao, & Yong,
2013). For example, SA has enabled the development of stock market
prediction, box-office prediction, political voting forecasts and public
opinion monitoring, and has been proven significant in providing in-
formation to support decision-making in a wide spectrum of business
and governmental activities (Amador, Collignon-Delmar, Benoit, &
Matsuo, 2017; Li, Fan, Jiang, Lei, & Liu, 2019).
We conduct SA of tweets to decipher citizens’ preferences expressed
through their sentiment (positive or negative) towards Brexit nego-
tiating outcomes as communicated on Twitter in the period of study.
Our focus is on Brexit discussions during an intense phase of negotia-
tions between May 5th, 2018 to November 7th, 2018.4 Our data and
results allow us to investigate whether user sentiment as expressed on
Twitter, favours certain potential negotiating outcomes over others and
therefore, potentially provide a digital signal of citizens’ sentiment to-
ward Brexit outcomes to inform negotiation decision making.
In doing so, this study contributes to the evolving scholarship on
digital interactions between government and citizens. More specifically,
it responds to calls for empirical research on government-citizen digital
interactions and citizens’ engagement with SM within particular social
contexts (Aladwani & Dwivedi, 2018; Mergel, 2013). Here, Brexit is
identified as a specific and topical context and research-rich example of
international negotiations decision making that allows us to
demonstrate the potential of BDA in general, and SA in particular, to
remedy for informational gaps between decision-makers and citizens,
specifically regarding the latter’s preferences toward the outcomes of a
negotiation.
We adopt an interdisciplinary approach, which incorporates meth-
odological advances from computer science and information manage-
ment and apply them to an international negotiation context. Our ap-
proach updates the extant international negotiations literature, which
has predominantly analysed decision making at the level of negotiator-
negotiator (dyad) interactions, thus excluding the context in which
negotiations are shaped, as they unfold, by stakeholder preferences. We
propose a departure from traditional probabilistic approaches to ne-
gotiation analysis -framed as prisoners’ dilemmas and involving binary
negotiation strategies- and suggest a new epistemology that allows the
addition of citizens’ preferences into the equation of decision-making in
international complex negotiations with numerous potential outcomes.
We, thereby, introduce this paradigm shift in scientific research
methods to international negotiations analysis and open new research
pathways. Equally, in terms of negotiation practice and policymaking,
our approach points to a substantial infrastructure for large-scale, col-
laborative policymaking, and international negotiations. The potential
of SA to aggregate and demonstrate user sentiment toward negotiating
policies and outcomes, comes from its ability to identify digital signals
of shifting patterns -in real time- of citizens’ most and least preferred
alternatives during an international negotiation. We propose, therefore,
that public sentiment on Twitter can constitute a key tool to inform
policymaking and negotiating strategies – here, on Brexit – since it can
highlight possible options, and rule out others. Thus, in summary, our
work here is guided by the following research questions:
• What does SA reveal about citizens’ preferences towards the possible
outcomes of Brexit negotiations?• What does our Brexit Twitter case study tell us about SA as a re-
search method with the potential to remedy for informational gaps
and inform decision-making in international negotiations and be-
yond?• What are the implications of our findings for scholarship at the
epistemological intersection of data science, political science and
management science?
Accordingly, the rest of this paper is organized as follows: In the
ensuing section we review advances in Big Data Analytics (BDA) and
SA, as well as in international negotiation decision-making, with a view
to identifying and operationalizing the intersection of these two epis-
temologies. We then discuss our methodology and its application to our
case study. We follow this, in the Results and Discussion sections, by
presenting our findings. In the penultimate section, we discuss the
significance and implications of our findings for international negotia-
tions, government decision-making, and policymaking. We conclude by
evaluating our contribution to the research agenda situated at the in-
creasingly relevant intersection of BDA and real-world, real-time deci-
sion-making on the part of governments and other large-scale organi-
zations.
2. Sentiment analysis and government-citizen interactions
SM provide a platform for collecting data that can complement
opinion polls, which in contrast are considered limited, expensive, and
time-consuming (Karami, Bennett, & He, 2018). Data collection from
real-world settings - digital traces5 - enables us to capture the full range
of human reactions, previously beyond reach, to political inter alia
developments. Computational social science (Boyd & Crawford, 2012;
3 In 2015, Iran agreed a long-term deal on its nuclear programme with a
group of world powers known as the P5+1 - the US, UK, France, China, Russia
and Germany. The negotiations aimed at limiting Iran's nuclear program and
enhancing monitoring in exchange for relief from nuclear sanctions. Prior to
that, Iran had been engaged in efforts to acquire the capability to build nuclear
weapons for more than two decades.
4 Leading to the Withdrawal Agreement (WA) and Political Declaration (PD).
https://www.gov.uk/government/publications/withdrawal-agreement-and-
political-declaration.
5 Boyd and Crawford (2012) define digital traces as SM interactions, health
records, phone logs, government records, and other traces left by people online.
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Lazer et al., 2009) allows for real-time capturing of changes in public
preferences, by aggregating their sentiment through the analysis of data
on an unprecedented breadth and scale (Lansdall-Welfare, Dzogang, &
Cristianini, 2016). The explosion in data generation, accompanied by
such new epistemologies, is indeed leading many to argue that a data
revolution is under way, with far-reaching consequences on how
knowledge is produced, business conducted, and governance enacted
(Angelopoulos, McAuley, Merali, Mortier, & Price, 2016; Bollier, 2010;
Kitchin, 2014). As such, the argument continues, the data revolution
offers new research approaches to extracting meaningful insights from
large datasets, signalling citizen preferences towards politics and po-
licies, and prescribing a paradigm shift in scientific research methods
(Chang, Kauffman, & OkKwon, 2014; Kitchin, 2014; Zhang & Yue,
2014).
With SM having penetrated decision-making as an alternative
means of information-gathering from users (Aladwani & Dwivedi,
2018), organisations and decision-makers, seeking to systematically
inform their decisions, have sought solutions to extract intelligence, and
gain insights from rapidly changing large volumes of data (Elgency &
Elragal, 2016; Kubik, 2012). In response to such needs for advanced
analytic techniques, BDA emerged around 2010, and provides mean-
ingful insights by revealing large scale tendencies in large datasets
(Manyika et al., 2011). In particular, SA one of the most widely applied
text mining techniques for SM, can be an effective tool for analysis and
sensemaking of large datasets of citizen UGC and therefore provide
strategic insights to governments (Arunachalam & Sarkar, 2013; Pang &
Lee, 2006).
Research evidence suggests that governments can benefit from in-
tegrating publicly available UGC through BDA. Policymakers who are
in constant need of information can benefit from using SA as a real-time
instrument to gather feedback and detect citizens’ preferences and
trends (Grubmüller, Götsch et al., 2013). Similarly to businesses, which
have been integrating customer sentiment expressed online into new
product creation (Rathore et al., 2016), governments have also started
to use large datasets mined from SM to identify patterns of individual
and group sentiment that may reveal the extent to which users support
or oppose their policies (Lazer et al., 2009). Therefore, digital interac-
tion between governments and their stakeholders has the potential to
inform policy making, and re-prioritise and reshape it (Arunachalam &
Sarkar, 2013; Bertot, Jaeger, & Grimes, 2010; Grubmüller, Krieger, &
Götsch, 2013; Mergel, 2013).
Twitter has become an influential networked sphere in which po-
litical issues are publicly debated by individuals including private ci-
tizens and government officials (Boyd, Golder, & Lotan, 2010). Citizens
increasingly make use of Twitter to instantly and openly access news
and to share opinions, particularly in the context of political events
(Bruns & Burgess, 2011; Gorodnichenko, Pham, & Talavera, 2018;
Larsson & Moe, 2011). A growing number of studies has investigated
the relationship between Twitter and politics and suggested that
Twitter users seek to open the political sphere to new ideas, and to
shape political outcomes (e.g. Ausserhofer & Maireder, 2013; Hall,
Tinati, & Jennings, 2018).6 Indeed, Twitter as a channel for capturing
public sentiment swings and even predicting political outcomes has
been well established in the literature (e.g. Amador et al., 2017;
Lansdall-Welfare et al., 2016; Hall et al., 2018). Several studies of
elections in Western democracies showcase Twitter as an instrument
embraced by policy makers for real-time connectedness with voters as
well as intelligence gathering (e.g. Graham et al., 2016; Wang et al.,
2012). These studies suggest that real-time SA of UGC can provide in-
dications of changes in public opinion, showing, for example, how an
audience reacts during political debates, as was the case amongst
others, in the 2016 US Presidential Election7 (Amador et al., 2017).
Similarly, in the days preceding the UK’s Brexit referendum vote on 23
June 2016, polls gave the Remain campaign a head start without ac-
counting for last minute swings in public opinion (Hall et al., 2018).
Studies following that vote, demonstrated that Twitter could have been
a powerful source of information leading up to the referendum in that
aggregated UGC had in fact indicated the Leave (i.e. exit) vote (Amador
et al., 2017; Hurlimann et al., 2016; Llewellyn & Cram, 2016). Both
cases highlight that traditional polling might be unable to capture, in
timely fashion, swings in public sentiment that could potentially convey
useful information to policymakers to strategically adjust their position
(Amador et al., 2017; Beauchamp, 2017).
SA has thus been largely used to identify and assess patterns in
public sentiment toward political events and has been well established
in the literature for its potential to produce conclusions without the
need for experimentation (Hall et al., 2018; Prensky, 2009). SA has
been used to mine collective online sentiment and, subsequently, factor
public sentiment into decision-making, enabling organisations to make
informed decisions that are agreeable to citizens (Chang et al., 2014;
Prensky, 2009). Twitter UGC, therefore, can constitute a strategic tool
for policymakers in acquiring information about public preferences in
real time vis-a-vis their policies and decisions (Grčar, Cherepnalkoski,
Mozetič, & Novak, 2017), and the analysis of such datasets is deemed as
one of the most significant developments in recent research practices
(Angelopoulos et al., 2016; Bollier, 2010; Kitchin, 2014; Lazer &
Radford, 2017). The following sections present its application to in-
ternational negotiations.
3. International negotiations decision-making
The study of international negotiations has been an important field
within management science since the 1960s (Walton & McKersie,
1965). The literature on international negotiations has been largely
dominated by accounts that perceive decision-making as grounded so-
lely in inter-negotiator interaction and frame the process as prisoners’
dilemmas that provide solutions to binary problems based on prob-
abilities (Fisher & Ury, 1981; Gwyn & Elwyn, 1999; Putnam, 1994;
Raiffa, 2003). Early models of decision-making for negotiation accen-
tuated negotiators’ autonomy, their self-interest, and their self-de-
termination, whilst crucially neglecting negotiation contexts such as
stakeholders’ emotions or citizens’ preferences (Fisher & Ury, 1981;
Putnam, 1988; Raiffa, 2003). These studies used artificially created
laboratory environments to make inferences relevant to decision-
making in negotiations, taking the negotiator-negotiator interaction
–referred to as the negotiating dyad– as the sole level of analysis (Adler,
Rosen, & Silverstein, 1998; Barry, 2008). As a result, the predominant
decision-making models that have sought to demonstrate the sig-
nificance of understanding the negotiating parties’ preferences (for
successful negotiating outcomes) were naturally conceived on the
fundamental premise that such preferences concerned only the nego-
tiating dyad. These models, framed in prisoners’ dilemma analogies and
pertaining to negotiators’ dilemmas of whether to share information on
their preferences, predicted better negotiating outcomes when pre-
ferences become known to the negotiators (Murnighan, Babcock,
Thompson, & Pillutla, 1999). Thompson (1991) empirically tested the
impact of information acquisition on the two parties’ preferences to
conclude that it leads to higher negotiation payoffs for both parties.
These studies conclude, knowledge on preferences leads to more ac-
curate appraisals of the interests at stake and improves the use of
6 Nonetheless, other studies suggest that Twitter can also foster an echo
chamber of political elites (Bruns & Highfield, 2013).
7 In US elections in 2016, polls presented Hillary Clinton as the victorious
candidate and, unlike SM, failed to capture changes in public opinion in re-
sponse to fast-breaking events in the last two weeks before the elections, such as
FBI director James Comey’s reopening of the Clinton email investigation (Lopez
et al., 2017).
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information for strategizing, leading to better results in negotiation
performance (Murnighan et al., 1999).
This line of research –dominant in negotiation decision-making
analysis and central in laying the ground for understanding negotiation
dilemmas– has been primarily conducted in laboratory experiments
(Adler et al., 1998). Thereby, it lacks a sense of the real-life contextual
dynamics of complex and unfolding international negotiations with a
multiplicity of options and stakeholders. It also overlooks the plurality
of voices in the decision-making processes that has been informing such
international negotiations (Druckman & Olekalns, 2008). The premise
that decision makers are insulated from the context in which negotia-
tions unfold as well as their stakeholder preferences (Pruit, 1994) and
can act upon sole knowledge of preference of the two negotiating
parties, has been deemed outdated by scholars, who call for the addi-
tion of contextual dynamics in understanding what drives international
negotiations decision-making (Cobb, 2000; Maude, 2014; Sebenius,
2009; Zartman, 2010). Effectively, traditional understandings of nego-
tiations are rendered inadequate to capture the plurality of voices in
and dynamics of international negotiations of the magnitude of deals
such as the (failed) Transatlantic Trade and Investment Partnership (T-
TIP); trade negotiations between the US and China on Sino-US tariffs;
the Iran-P5+1 nuclear negotiations (Von Bülow, 2010) and more re-
cently Brexit negotiations. Indeed, recent models of decision-making
include aspects of contextual dynamics and conceptualisations of in-
ternational negotiations, in contrast, as shaped by connections and in-
teractions between and within formal and informal groups (networks),
between individuals, and with society (Cobb, 2000, 1993; Friedman,
1989, 1992; Maude, 2014; P; Zartman, 2010). Moreover, and con-
temporaneously with the rise of SM, the international negotiations lit-
erature progressively, albeit sporadically, has accounted for a trend
towards collective decision-making and towards an increase in citizen
involvement in networked decision-making (Whall & Pytlak, 2014).
Notably, the concept of collective decision-making between gov-
ernments and citizens in international negotiations emerged from re-
flections on the 1994 ‘North American Free Trade Agreement’ (NAFTA)
between the United States, Canada, and Mexico. That agreement her-
alded a new generation of negotiations whereby civil society was in-
volved and was consulted over negotiation issues and outcomes. This
process, however, was time-consuming and lengthy (Von Bülow, 2010).
In addition, in the 1994 (failed) ‘Free Trade Area of the Americas’
(FTAA) negotiations, citizens together with non-governmental organi-
sations sought platforms for collective action with the government (Von
Bülow, 2010); while in the 2014 ‘Arms Trade Treaty negotiations’
(ATT), many states publicly acknowledged cooperation with civil so-
ciety in the negotiations as key to the adoption of a robust text (Whall &
Pytlak, 2014). Similarly, negotiations conducted by the International
Monetary Fund (IMF) in 2012, provided an arena for debate on the role
of citizens’ preferences and feedback in shaping international negotia-
tion outcomes (Caraway et al., 2012).
Drawing on the above necessity for decision makers to understand
and acquire timely feedback on citizens’ preference toward negotiating
outcomes (Sebenius, 2013; Whall & Pytlak, 2014), BDA offers a fitting
research paradigm for the study of such developments; and SA suggests
itself as a fitting research tool that can address these informational
needs in international negotiations. Specifically, we propose SA as a
research method, that can remedy for the unresolved informational gap
between decision-makers and citizens’ preferences in international ne-
gotiations. We make a case for informed decision-making processes
engineered to identify citizen preferences (Gwyn & Elwyn, 1999) in
international negotiations. In so doing, we depart from the dyad as the
level of analysis, and move outside the laboratory towards a more in-
clusive, citizen informed model of international negotiations.
4. Methodology
4.1. Sentiment analysis
We use SA, which is one of the most widely applied text mining
techniques for SM (Pang & Lee, 2006), and it is a sub-field of Natural
Language Processing (NLP). Its aim is to gauge the sentiment, attitude
and emotion of a speaker or writer based on the computational treat-
ment of subjectivity in a text (Pang & Lee, 2006; Stieglitz et al., 2014).
SA classifies text based on its content and gives a sentiment score. In our
implementation, we use a lexicon-based approach (Giachanou &
Crestani, 2016), which analyses texts and returns three polarity scores:
i) a positive score for the positive polarity; ii) a negative score for the
negative polarity; iii) a neutral score that represents neutrality; and iv)
a compound score, which is a combination of all the previous scores.
The positive, negative, and neutral scores represent the proportion of
text that falls in these categories, while the compound score calculates
the sum of all the lexicon ratings, which have been normalized between
-1 and +1 (Agarwal, Singh, & Toshniwal, 2018; Rill, Reinel, Scheidt, &
Zicari, 2014). In this paper, we make use of the ‘Valence Aware Dic-
tionary for sEntiment Reasoning’ (Hutto & Gilbert, 2014), which is a
lexicon and rule-based SA approach that is specifically attuned to sen-
timents expressed in SM (Giachanou & Crestani, 2016). It uses a com-
bination of a sentiment lexicon, which is a list of lexical features that
are labelled according to their semantic orientation (Hutto & Gilbert,
2014). The approach represents an improvement on traditional senti-
ment lexicons, since it takes into consideration matters such as the in-
tensity of sentiment, and punctuation within the text (Hutto & Gilbert,
2014). Notably, it performs better than classical SA approaches when
applied to Tweets (Hutto & Gilbert, 2014), as it can detect sentiment
from emojis and slang, which are important components of Twitter.
It is important to note, however, that at this stage, we would not
endorse an exclusively data-driven, inductive scientific method
(common in the sciences) for policymaking and negotiations research at
the expense of deductive, knowledge-driven reasoning. We are inter-
ested in an integrated epistemology, which promotes the symbiosis of
deductive and inductive processes to add to knowledge and insights
emerging from the data that may well contextually frame negotiations.
We thus join and contribute to current epistemological debates and
share their views that we are experiencing ‘a shift from data-scarce to
data-rich studies of societies (Angelopoulos, McAuley, Merali, Mortier,
& Price, 2018; Kitchin, 2014). Rather than opting for data-driven sci-
ence as the new paradigm of scientific method in an age of Big Data
(Angelopoulos et al., 2016; Price et al., 2015) we introduce it as a
complementary and favoured paradigm suited to extracting additional,
valuable insights that traditional ‘knowledge-driven science’ would fail
to generate (Kelling et al., 2009; Loukides, 2010; Miller, 2010). This
way we can facilitate the move from static snapshots of public senti-
ment in international negotiations generated with traditional methods
(such as surveying), to a dynamic unfolding of these political processes.
4.2. Data collection
Our study is based on two data sources, as follows: i) a timeline of
key developments between May 5th and November 7th, 2018, deemed
as the most active periods of Brexit negotiations. A select sample of
relevant key events is displayed in the annotated graph (Fig. 1), while a
more complete compilation of the events we explored for the purposes
of our study is presented in Appendix A; and ii) a corpus of 13,018,367
tweets published during the same time period, and collected with the
use of the Twitter Streaming API to create the dataset of our study. We
use the Twitter dataset to explore public sentiment regarding possible
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outcomes of the Brexit negotiations. Our data collection was based on
harvesting tweets around specific hashtags (Table 1) in relation to
Brexit negotiations during this period.8 The chosen hashtags were
identified as the possible outcomes of the negotiations through the
monitoring of the developments in Brexit negotiations (see Appendix
A). To capture the sentiment regarding Brexit negotiations, we created
an application written in Python that used the Twitter Streaming API to
collect and analyse, in real time (i.e., only Tweets that were posted
during the period of the study) relevant tweets that match a search
term. We collected the data over a period of six months, comprising
Tweets written in English, which contained the word “Brexit” and
hashtags that were related to the potential outcomes of the negotiations
as were identified in the six-month period of the study. The identified
potential outcomes are as follows: 1) the UK remaining in the single
market; 2) the UK remaining in a customs union; 3) a no-deal Brexit; 4)
a second referendum; 5) a ‘Hard’ Brexit; and 6) a ‘Soft’ Brexit.
5. Results
The period in question was marked by a series of events in UK do-
mestic politics, which brought several potential negotiating outcomes
to the table. Such events, whilst shaping the general progress of the
negotiations, were also followed by user sentiment swings on Twitter,
indicating citizens’ stance towards the potential outcomes of this
complex process. Regarding our chosen timeline – the six most intense
months of Brexit negotiations between the EU and the UK that led to the
conclusion of the Withdrawal Agreement and Political Declaration – we
graphically represent our findings in Fig. 1, depicting the usefulness of
combining the two datasets deployed in our study to capture the public
sentiment swings about Brexit outcomes.
Our analysis suggests that user sentiment as expressed on Twitter can
reveal how certain Brexit negotiating outcomes might be preferred over
others. The sentiment attached to the hashtags which represent possible
Brexit outcomes, reveals insights for the boundaries of the preferred
Brexit scenarios. We note that the user sentiment, as expressed on
Twitter, towards many of the possible outcomes is markedly neutral for a
relatively long period of time, suggesting that one form of sentiment
towards Brexit is a numbing of emotional response bar a few exceptions.
This may initially seem surprising, given the high levels of emotion that
have characterised UK political discourse on Brexit, as evidenced in
parliamentary debates, and media coverage. We surmise, however, that
such a flattening of emotional responses to possible outcomes is a likely
reflection of the gradual realisation in the public and political space that
Brexit is a highly technical and complicated matter. The referendum
campaigns themselves notoriously simplified the choice facing ‘Leave’ or
‘Remain’ voters; and after the referendum, we saw further simplifications
in the form of terms including ‘Soft’ or ‘Hard Brexit’. Furthermore,
education on UK-EU relations in the UK leaves much room for im-
provement (Menon, 2019). Similarly, the protracted and often stalled
nature of the Brexit talks during the period in question is another possible
driver of responses lacking in strong sentiment.
Our results do, however, also point to flashes of negative or positive
sentiment towards possible Brexit outcomes. Such developments most
likely constitute reactions to specific moments in the Brexit negotiations
when certain outcomes became more prominent than others. By way of
example, we observe distinctive negative emotion associated with dis-
cussions of the prospect of a ‘second referendum’ during July 2018. This
negative emotion is surprising given the increasing calls for a ‘second
referendum’, both in the days preceding the UK Government’s White
Paper on Legislating for the Withdrawal Agreement between the UK
and the EU and following its rejection. The negative emotion associated
with a ‘second referendum’ is possibly linked to the ruling out of this
option on July 16th, 2018 by the British Government. We observe a
renewed impetus for a ‘second referendum’ in the months following
July when organised groups of society (for instance the British Medical
Association)9 started taking a clear stance against Brexit and ‘no-deal’
Fig. 1. Analysis results – twitter hashtags weekly sentiment on Brexit negotiations.
Table 1
Brexit negotiations’ outcome hashtags.
Brexit negotiations’
outcome hashtags
Volume of
tweets
Brexit negotiations’
outcome hashtags
Volume of
tweets
#Brexit 1.243.972 #SingleMarket 8,311
#HardBrexit 6.038 #SecondReferendum 4.283
#SoftBrexit 398 #NoDeal 24.502
#StopBrexit 158.081 #CustomsUnion 6.727
8 The six-month timeline was chosen both for reasons of method (feasibility),
and reasons of real-life developments: this was an intensive period which cul-
minated soon afterwards in the conclusion of negotiations in the form of the
Withdrawal Agreement (WA) and Political Declaration (PD) (UK Gov 2018). At
the time of writing (October 2019), the WA and PD had yet to be ratified by UK
Parliament and were subsequently reopened to new negotiations, under UK
Prime Minister Boris Johnson, centred around the ‘Irish backstop’ (see Note 11
below).
9 Their findings were collated in a single Brexit briefing on 16 August 2018 titled
‘BREXIT BRIEFING A health service under threat: the dangers of a ‘no deal’ Brexit’
BMA-briefing-the-dangers-of-a-no-deal-Brexit-August-2018%20(1).pdf.
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scenarios, whilst at the same time publicising data from their Brexit
impact studies supporting a ‘second referendum’.
The patterns that emerge at the end of our timeline, following a series
of government and independent forecasts10 of the impacts of Brexit in
October 2018, show evidence of diverging emotions toward the potential
negotiation outcomes. On the one hand, we see positive sentiments towards
soft types of Brexit such as ‘single market’, and towards ‘second refer-
endum’. Notably, the UK government’s negotiating outcome contained
none of these preferences. On the contrary, the WA and PD (which in early
November were virtually complete) represent a ‘hard’ Brexit, with provi-
sions for a form of UK-wide customs union with the EU in the event of the
infamous ‘backstop’ coming into force (Phinnemore, 2019).11 Con-
currently, the difficulty for the UK government to secure domestic ratifi-
cation of its preferred outcomes brought the prospect of a ‘no deal’ scenario
ever closer. Yet our analysis suggests that public sentiment towards ‘hard’
types of Brexit, and ‘no-deal’ was distinctly negative, including the option
of a ‘customs union’. This latter option in fact was the least favourite for
both Remainers (who typically preferred the option of the Single Market - a
‘soft’ Brexit - if Brexit happens) and Brexiteers (preferring a hard Brexit).
The reduced preferability of this option is most likely explained by the fact
that it would be a compromise for both camps as it neither ensures freedom
of movement nor independent international trade policies.
It is important to note that our findings reflect a constant and per-
sistent association of the ‘no-deal’ option with negative sentiment. This
association indicates a persistent lack of preference for no-deal as a
possible outcome of Brexit, which is the only potential Brexit outcome
that has not even once been associated with positive emotion in our
timeline, thus translating into the least preferred outcome. At the same
time, the ‘single market’ scenario, demonstrates the most dramatic peaks
of positive sentiment at different stages of the studied period, translating
to the most preferred Brexit outcome for the said time framework. At this
last stage of our study period, our analysis complements previous polls
which found that Britons were divided on what they want from Brexit,
with 43 % wanting the UK to remain in the single market and customs
union, while 37 % wanted a harder Brexit in which Britain leaves both
(The Guardian/ICM survey, 2018). Instead, our analysis at the cut-off
date demonstrates a convergence of positive user sentiment around soft
types of Brexit or a ‘second referendum’, and a negative sentiment at-
tached to ‘hard’ types of Brexit. The stark divergence between user and
government preferences with regards to the potential outcomes of Brexit
as expressed on Twitter, were now in plain view.
6. Discussion
Our investigation resonates with recent calls in the literature to
widen our research horizons in social sciences (Gunia, 2019), and focus
on empirical research into government-citizen digital interactions with
an emphasis on citizens’ engagement with SM within particular social
contexts (Aladwani & Dwivedi, 2018; Mergel, 2013): in this case,
Brexit. We propose that large-scale analysis of user sentiment can
provide a platform that enables governments to grasp collective citi-
zens’ preferences towards specific negotiation processes such as Brexit,
thus potentially bridging the informational gaps between decision-
makers and citizens in terms of preferred, and eventually winning,
outcomes.
By introducing SA as a methodological approach that can capture
and operationalize public sentiment and decipher citizens’ preferences
towards the potential outcomes of complex and dynamic political
processes such as international negotiations, we empirically contribute
to the study of the utility of BDA and SA in decision-making; particu-
larly relevant to international negotiations that is bound to dominate
the political and academic spheres in the next decades. We illustrate the
merits of the proposed methodological approach by applying it to the
case of the ongoing Brexit negotiations between the UK and the EU. Our
findings, accordingly, provide a resource for observing underlying so-
cial dynamics, and demonstrate that user sentiment presents shifting
patterns evolving in response to relevant events as negotiations unfold.
We, thus, support the idea that SA of Twitter UGC should be a key input
into strategy formation in international complex political processes
such as Brexit and other international negotiations, as it can enable
decision-makers to press for deal terms that reflect citizens’ preferences,
whilst concurrently managing their objections by communicating and
framing their decisions clearly, leading to more effective negotiations
(Sebenius, 2013).
Our approach also advances the extant international negotiations
literature by adding BDA and SA into its research methods toolkit.
Utilising the data revolution and the new research methods it offers in
extracting meaningful information from large datasets to signal user
preferences towards specific events and policies (Chang et al., 2014;
Kitchin, 2014; Zhang & Yue, 2014) we capture user preferences toward
the possible outcomes of Brexit. In doing so, we introduce this paradigm
shift in scientific research methods to international negotiations ana-
lysis and propose novel research pathways that allow for the con-
sideration of citizens’ preferences in international complex negotiations
decision-making process. In this light, we propose BDA and SA as
conceptual and practical mediums, which can enable the aggregation of
citizen preference vis-a-vis negotiation relevant policies and outcomes,
and thereby inform decision-making and strategizing in international
negotiations.
The analysis of the case of Brexit, therefore, supports our premise in
suggesting that sentiment as expressed on Twitter can reveal how
segments of users favour certain scenarios over others, thus signalling
their preferred Brexit outcomes. In the period of the study and fol-
lowing a highly intensive phase of Brexit negotiations, we observed a
significant indication for a preference over ‘soft’ types of Brexit and a
negative stance toward ‘hard’ types of Brexit. Most importantly, the
analysis of UGC demonstrated the most preferred outcome to be the
‘single market’ scenario, whilst the least preferred outcome is the ‘no-
deal scenario’. If Brexit and other negotiation decision-makers could
have tuned into these shifting patterns of public sentiment towards a
negotiation’s alternative outcomes, as communicated on Twitter during
the negotiation process, then they would have stood to detect strategic
signals relevant to popular or unpopular decisions. We propose,
therefore, that the user sentiment on Twitter may potentially constitute
a key part of future decision-making and negotiating strategies signal-
ling most and least preferred negotiating outcomes and thus also
pointing to their possible ramifications.
7. Policy making contributions and recommendations
We argue that SA can potentially constitute a substantial metho-
dological infrastructure for the understanding of large-scale, citizen-
10 The Institute for Government collated and publicised a series of govern-
ment and independent economic impact studies on Brexit in October 2018.
11 The ‘backstop’ emerged as the bugbear of Brexit. It refers to an aspect of the
negotiations which were in fact agreed by all parties (the UK and the EU) as
early as December 2017: that in order to prevent the return of a hard border
between Northern Ireland (i.e. the UK) and Ireland (i.e. the EU), there had to be
some sort of insurance policy (aka the backstop) in case talks on the future UK-
EU relationship on this aspect of the future UK-EU relationship broke down at
any point in the future. Were they to break down then the backstop would, from
December 2020, effectively maintain the UK in a customs union with the rest of
the EU until a permanent alternative was agreed. The UK party to the nego-
tiations explicitly preferred this to a situation where the customs ‘border’ would
instead lie between the island of Ireland and the UK, since this would separate
NI from the rest of the UK. The backstop thus became a matter of trust for the
rest of the EU (‘we can’t trust the UK not to restore a border on the island of
Ireland’); and a matter of sovereignty for those UK politicians implacably op-
posed to it (‘we can’t be tied to a customs union with the EU by any other
name’). At the time of writing, the matter is unresolved. See https://fullfact.
org/europe/irish-backstop/.
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informed policymaking and decision-making in international negotia-
tions. This is due to its capacity to aggregate user emotion vis-a-vis
specific policies and negotiating outcomes. In doing so, it can make
sense of thousands if not millions of citizens’ opinions and sentiment as
expressed on SM. More precisely, and as evidenced by the case of
Brexit, SA may provide an early warning system of citizens’ preferences
over political and negotiating outcomes by systematically garnering
feedback from users in real-time. If governments or other deciding
bodies are in receiving mode, this paves the way for bottom up citizen-
government interaction to support the action of policymakers along the
policy process, and iteratively so. Indeed, SM data and SA can help
policymakers to capture citizen preference and assess timely policy
alternatives during the early formulation and drafting phases of a public
policy and to prioritise policy alternatives in terms of citizens’ most and
least preferred such alternatives. This is precisely the opposite of how
the UK government set about negotiating Brexit: it set out early ‘red
lines’ (i.e. negotiating positions) on the basis of a highly-simplified in-
terpretation of the meaning of ‘Leave’, based on minimalist consultation
with stakeholders, placing instead all emphasis on ‘the people’ – the
17.4 million people who voted to ‘Leave’ – whatever that meant. Thus,
when former UK Prime Minister Theresa May (2017-19) famously de-
claimed that ‘Brexit means Brexit’, she could not have been more
wrong: the referendum result itself, the subsequent conflicts in
Parliament, provided vivid evidence that stakeholders’ preferences re-
garding ‘Leave’ are highly heterogeneous.
Our Brexit-relevant findings showcase the following types of in-
formational gaps that SA can potentially remedy for as enabled by its
ability to capture fluctuations of user sentiment in response to socio-
politico-economic developments. First, the information deciphered via
SA can reveal user sentiment towards a certain alternative at a certain
time. This can be in the form of a real-time or posterior one-off snapshot
citizen feedback toward a specific negotiating outcome. Second, it
provides information about citizens’ sentiment for certain alternatives
over a defined period of time i.e. visualising the trajectory in citizen
preference over a certain period. Our approach, achieves this by ex-
posing the sentiment fluctuations in conjunction with the simultaneous
mapping of milestone events in the process of Brexit negotiations. For
instance, the sentiment toward the option of ‘stop Brexit’ fluctuated
from positive to negative between May and November 2018 as a re-
sponse to discussions over the Irish backstop (see footnote 12 above),
whereas the ‘no-deal’ option has always been associated with a negative
emotion during the said period. This links to our third suggestion that
SA can potentially point towards the most and least preferred outcomes
in an international negotiation either at a certain time or over a fixed
period of time. Last but not least, SA can map the citizens preference of
outcomes in a comparative or relational way as they compare to each
other either at a certain time or over a defined period. Drawing on these
findings we infer and summarise a typology of informational gaps in
policy making that SA could potentially tackle as follows:
• Real-time one-off snapshot feedback toward specific policy alter-
natives• The trajectory of user preference regarding specific policies over a
fixed study period.• Relative preference of possible alternative policy outcomes• Most and least preferred policies either at a certain time or over a
fixed period of time
Our work contributes to the discussion of the transformation of the
relationship between citizens and governments with a focus on the area
of international negotiations. Even more so it contributes to literature
streams focusing on 'co-production and co-decision’ in public policy-
making between policymakers and citizens through the use of tech-
nology (Von Hippel, 2005). Policymakers and especially negotiators,
albeit traditionally interested, in knowing citizen preferences, have not
caught up with technological advances, much unlike businesses, which
use SM to understand customer opinions and shape or accelerate their
decision-making (Power & Phillips-Wren, 2011). In contrast, negotia-
tors and policymakers are often criticised for their lack of digital
awareness and their inability to extract meaningful insights from SM to
inform policymaking and align it to citizen preferences (Ceron & Negri,
2016). SA can, thus, be instrumental in extracting citizen sentiment vis-
a-vis policies and negotiating outcomes by providing policymakers with
digital signals as to which of those policies are more or least preferred.
Therefore, SA can operate as a barometer to avoid policy and nego-
tiation disasters, by removing the least preferred outcomes from the
negotiation table. We agree with Ceron and Negri (2016) who first
suggested that SM analysis can answer the question of “what do citizens
think about the X policy outcome” and we apply this to the field of
international negotiations.
8. Limitations and future research
Whilst the approach we present and apply in this paper tackles is-
sues of traditional methods of predicting public sentiment, which are
prone to errors and do not grasp sentiment in real-time, it comes with a
few limitations that need to be acknowledged. One of the limitations of
SM-based analysis, is that it presents only a selective portion of society.
Predominantly, such services are used by young and politically active
people or by individuals with strong political views (hence the echo
chamber critique). This could be easily reflected in the referendum
results, where most of the younger people (age 18–44) voted to Remain;
as opposed to people over the age of 45. Moreover, SM data are no-
toriously noisy, and can include content from trolls, or fake accounts
with intention to tamper with democratic processes. Whilst we ac-
counted for this by using the quality filter provided by the Twitter
Streaming API, the noise in such large datasets is a limitation that needs
to be acknowledged. Whilst there are computational approaches to
account for this, it was beyond the scope of our paper, and thus it can
represent an opportunity for further exploration.
Finally, Twitter enables users to provide their geographic location at
the moment of posting, known as geolocation. Such a feature can
possibly enable a geolocation analysis in order to cluster the population
based on specific choices per region and act accordingly. Such tweets,
however, account for less than 1 % of the Twitter content and, thus, can
significantly limit the dataset for analysis. In this paper we opted to
limit ourselves, as a geolocation analysis was beyond the scope of our
work. However, the geolocation analysis of tweets, along with senti-
ment analysis, can provide a fruitful direction for future research, and it
is a direction that we would encourage. To this end, our work can
provide a bedrock for future studies on the topic to help the field both
improve, and to move forward and beyond traditional views of online
phenomena.
9. Conclusions
Our study presented an analysis of UGC in the context of Brexit
negotiations, and our objective was to investigate and aggregate public
sentiment toward Brexit outcomes and contribute to the academic
discussion of government-citizen digital interactions in specific con-
texts; in this case in international negotiations to bring about Brexit. We
show that BDA and SA have the potential to enhance decision-making
and strategy in public policy and negotiation contexts of the magnitude
of Brexit, which involve a multiplicity of stakes for many millions of
citizens. Our findings indicate that the preferred or least preferred
Brexit outcomes could have been inferred by the positive or negative
emotions expressed by users. While we do not seek to claim that BDA
constitutes a tool for optimal decisions, we argue that BDA can be a
mechanism to map the different options available to decision-makers
and bring insights to and inform their decision-making. This will entail
as a matter of priority further research into efficient ways of managing
SM big data sets. Applied to Brexit, BDA showed that governments and
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the negotiating parties could have gauged digital signalling regarding
the most and least favoured outcomes, along with more general senti-
ment toward Brexit potential outcomes. Combining methods from data
science with epistemologies from social sciences enabled us to address
the plurality of societal voices in public policymaking, and peer into
possible remedies for the informational gap between governments and
those voices. In doing so, we demonstrated the relevance and applica-
tion of the said epistemology to international negotiations: today for
Brexit, tomorrow for yet unknown public policy and international ne-
gotiation challenges. To this end, we conclude that BDA is growing in
significance in the era of data overflow and can provide solutions to
decision-makers who need to extract meaningful information about
decisions and policies with political, business, humanitarian, and
technological impact.
Acknowledgments
This research was partly-funded by ESRC Brexit Priority Grant
(2017, ES/R001847/1), ‘28+ Perspectives on Brexit: a guide to the
multi-stakeholder negotiations.
The authors would like to thank Professor M. N. Ravishankar for his
comments and feedback.
Appendix A. Timeline of Brexit negotiations between 5 May and 7 November 2018
Date Development
22-24 May 2018 Negotiation round
19 June 2018 Joint Statement issued by UK Government and EU Commission on progress of the draft Withdrawal Agreement
19-20 June 2018 Negotiation round
21 June 2018 UK announces new settlement scheme for EU citizens resident in the UK
26 June 2018 The European Union (Withdrawal) Act 2018 comes into force (pending successful Brexit negotiations)
28–29 June 2018 European Council summit in Brussels; Brexit on the agenda
6 July 2018 Cabinet meeting at Prime Minister’s Chequers residence to agree on the government’s Brexit negotiating position
9 July 2018 Resignation of the Secretary of State for Exiting the EU, David Davis in disagreement with the collective position agreed at Chequers. Replaced by Dominic
Raab
16-19 July 2018 Negotiation round
20 July 2018 UK Prime Minister May and EU Commission negotiator Michel Barnier hold talks on progress of negotiations, with emphasis on the Irish border question.
24 July 2018 UK Government publishes long-awaited White Paper on future UK-EU relations
24-16 July 2018 Negotiation round
14-16 August 2018 UK Foreign Secretary Jeremy Hunt conducts bilateral diplomacy in Denmark, Finland, Latvia and the Netherlands
16-17 August 2018 Negotiation round
21-22 August 2018 Negotiation round
23 August 2018 UK government publishes its first technical notices on no-deal planning
29-31 August 2018 Negotiation round
4 September 2018 UK Secretary of State for Exiting the EU, Dominic Raab, updates the House of Commons on the negotiations and on no-deal planning
5-6 September 2018 Negotiation round
19-20 September 2018 Informal European Council summit in Salzburg produces no progress in Brexit negotiations. Irish border question prominent.
25 September 2018 UK Home Secretary Sajid Javid delivers speech in Madrid emphasising the future UK-EU security relationship.
26 September 2018 UK Secretary of State for Exiting the UK Dominic Raab meets Gibraltar Chief Minister
9 October 2018 Dominic Raab updates the House of Commons on negotiations and no-deal planning
15 October 2018 Prime Minister May makes statement to House of Commons on the negotiations. Meets UK regional leaders.
16 October 2018 EU Commission negotiator Michel Barner updates the EU27 on the negotiations. Attention drawn to the Irish border and backstop issues.
17 October 2018 EU27 summit in which the EU27 note that not enough progress has been made in the negotiations
19 October 2018 Prime Minister May addresses UK business leaders with update on negotiations
22 October 2018 Prime Minister May and Secretary Raab address House of Commons on negotiations
29 October 2018 UK Budget Day reveals £500m budget for no-deal preparations
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